S2

Equipment for oil bath and microwave (MW) heating experiments
 S4 
Technical details of recording the temperature signal
In oil bath heated set-up, the fiber optic (FO) sensor's signal was recorded trough the CEM Discover ® MW instrument, in order to exclude any errors from the different read-out instrumentation. In the FO controlled MW experiments (besides the FO temperature) the signal of the infrared (IR) temperature sensor in the same MW reactor was also monitored simultaneously, using the data that can be extracted from the IP packets sent on the LAN connection between the instrument and the controlling PC. In the IR controlled MW experiments (the MW reactor's own FO sensor is inactive by design) a secondary CEM Discover ® equipment of the same type was used for simultaneous FO temperature measurement. The IR temperature and applied MW power is recorded trough the primary MW reactor, the secondary instrument acts as signal transducer to monitor FO temperature and pressure of the reaction mixture.
Calibration of the temperature sensors
The factory calibration of FO sensor was checked by measuring the boiling temperature of a stirred samples of distilled water (100 °C), 1-butanol (117 °C) , N,N-dimethylformamide (153 °C) and ethylene glycol (196 °C) . The calibration was found to be precise (within 2 °C) and stable, no modification was needed. The built-in IR sensor was regularly calibrated. A stirred sample of N,N-dimethylformamide (25 mL) was boiled using continuous MW irradiation in a 50 mL round-bottom flask under reflux condenser, until stable reflux and constant temperature reading (for at least 5 minutes) was reached. The calibration was adjusted so the boiling temperature is measured as 153 °C. The accuracy and linearity of the calibration was checked by measuring the boiling temperature (continuous MW irradiation while stirring, until reaching stable reflux and constant reading for at least 5 minutes) of samples of distilled water (100 °C), 1-butanol (117 °C), N,N-dimethylformamide (153 °C) and ethylene glycol (196 °C) in round-bottom flasks under reflux condenser. The calibration was found to be precise (within 2 °C) and linear in the relevant range. The same procedure was repeated using 10 mL volume cylindrical quartz reaction vessels fitted with a reflux condenser. Samples (2 mL) of distilled water and 1-butanol gave identical results.
Measurement of MW power levels
The actual power levels in our MW reactors were tested using the protocol provided by the manufacturer. In a 100 mL round bottom flask 100 mL of distilled water is irradiated for 60 seconds at 300 W fixed power setting. The power is calculated based on the temperature change. All of the values were in the acceptable range.
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Preparation of 2-(benzyloxy)pyridine (3) [S1] Scheme S1. Preparation of 2-(benzyloxy)pyridine.
A 500-mL round-bottomed flask equipped with magnetic stir bar and Dean-Stark trap with reflux condenser was charged with benzyl alcohol (11.7 g, 0.108 mol, 1.0 equiv.), 2-chloropyridine (13.5 g, 0.119 mol, 1.1 equiv.), freshly ground potassium hydroxide (20.0 g, 0.356 mol, 3.3 equiv.), 18-crown-6 (1.43 g, 5.40 mmol, 0.05 equiv.) and toluene (210 mL). The reaction mixture was heated to reflux with azeotropic removal of water for 1 h. Water (100 mL) was added to the cooled reaction mixture and the organic phase was separated, washed with water (2x100 mL) and concentrated under reduced pressure. The crude product was purified by vacuum distillation (bp. 97-101 °C, 1.1 mmHg) providing 17.3 g (86%) of 2-(benzyloxy)pyridine (3) as a colorless liquid.
Spectral data (Fig. S4 ) were found to be identical to the literature. 163.59, 146.80, 138.58, 137.32, 128.42, 127.91, 127.77, 116.87, 111.30, 67 .49 ppm.
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Spectral data of 2-(benzyloxy)pyridine (3) Fig. S4 .
1 H-NMR and 13 C-NMR spectra (400 MHz, CDCl 3 ) of 2-(benzyloxy)pyridine.
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Harmonized temperature profiles in the rearrangement of 2-(benzyloxy)pyridine Scheme S2. Rearrangement of 2-(benzyloxy)pyridine.
Conventional heating for 50 min total time using pre-heated oil bath (220 °C) was conducted, the obtained inner temperature profile (Fig. S5 ) was recreated in the MW reactor after extensive experimentation. The set temperature (200 °C) was identical to the steady-state temperature reached in the oil bath experiment, the power settings leading to the best fit are described in Table S1 . --conventional heating (Table S1 , entry 2) --microwave heating (Table S1 , entry 3) --microwave heating with simultaneous air stream cooling (Table S1, --internal (FO) temperature (Table S1 , entry 3) --external (IR) temperature (Table S1, (Table S1 , entry 1) (b) IR set-point: 180°C (Table S1 , entry 5) (c) IR set-point: 160°C (Table S1 , entry 6) S10 
IR controlled MW heating of incomplete reaction mixtures of the rearrangement of 2-(benzyloxy)pyridine
Analysis of the reaction mixtures of the rearrangement of 2-(benzyloxy)pyridine
Conversion, based on the 1 H-NMR spectra of the crude reaction mixtures (Fig. S10) , was calculated using the integrated intensity (I) of peaks at 5.21 ppm (P; N-benzyl-2-pyridone product, N-CH 2 -Ph) and 6.44 ppm (BP; 2-pyridone by-product, C3-H) compared to 5.37 ppm (SM; 2-(benzyloxy)pyridine starting material, O-CH 2 -Ph): 
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Spectral data of the product (4) of the rearrangement of 2-(benzyloxy)pyridine
The spectra ( Figure S11 ) of a purified sample of the reaction product (4) were identical to that of literature reports. 
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Preparation of 2-(benzyloxy)-1-methylpyridinium trifluoromethanesulfonate (S1)
[S1] Scheme S3. Preparation of 2-(benzyloxy)-1-methylpyridinium trifluoromethanesulfonate.
A dry, three-necked, 50 mL, round-bottomed flask equipped with nitrogen bubbler inlet, thermometer, rubber septum and magnetic stir bar was charged with 2-(benzyloxy)pyridine (3; 2.2 g, 11.9 mmol, 1.0 equiv.) and toluene (12 mL). The resulting solution was cooled to 0 °C in an ice bath. Methyl trifluoromethanesulfonate (1.4 mL, 12.4 mmol, 1.05 equiv.) was added dropwise via syringe over 10 min, while temperature was kept under 5 °C. The ice bath was removed and the viscous slurry was allowed to warm to ambient temperature. After 1 h, the heterogeneous reaction mixture was diluted with 10 mL of n-hexane and the resulting solids were filtered, washed with one additional portion of n-hexane (10 mL) and dried under vacuum, providing 4.05 g (98%) of 2-(benzyloxy)-1-methylpyridinium trifluoromethanesulfonate (S1) as a white solid.
All analytical data were found to be identical to the literature.
[S1,S4 2-(benzyloxy)-1-methylpyridinium triflate (S1; BnOPT, 200 mg, 0.57 mmol) and dry THF (12 mL) was stirred at 40 °C for 15 minutes to obtain a clear solution, which was added to the solution of sodium tetrakis[3,5-bis(trifluoromethyl)phenyl]borate (NaBArF, 500 mg, 0.56 mmol) in dry THF (9 mL). The resulting homogeneous mixture was allowed to stir at room temperature under nitrogen overnight.
Preparation of 2-(benzyloxy)-1-methylpyridinium tetrakis[3,5-bis(trifluoromethyl)phenyl]borate (1)
[
S15
The reaction mixture was concentrated under reduced pressure, α,α,α-trifluorotoluene (10 mL) was added, the precipitate was removed by filtration. The solid was washed with α,α,α-trifluorotoluene (2x5 mL). The combined mother liquors were concentrated under reduced pressure to 5 mL volume, n-hexane (20 mL) was added. The resulting cloudy solution was cooled to 0 °C, and the crystals were filtered, washed with a small amount of cold n-hexane and dried under vacuum to give 520 mg (87%) of 2-(benzyloxy)-1-methylpyridinium tetrakis[3,5-bis(trifluoromethyl)phenyl]borate (1) as a white solid.
[ 161.65, 161.15, 160.66, 160.16, 159.32, 147.67, 143.88, 134.02, 133.74, 129.03, 128.78, 128.23, 125.35, 122.63, 118.56, 117.73, 111.94, 73.37, 41 .51 ppm;
19
F NMR: δ F (376 MHz, DMSO-d 6 ) -61.65 ppm. Fig. S12 . 1 H-NMR and 13 C-NMR spectra (400 MHz, DMSO-d 6 ) of 2-(benzyloxy)-1-methylpyridinium trifluoromethanesulfonate (S1).
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Spectral data of the prepared 2-(benzyloxy)-1-methylpyridinium salts
Fig. S13.
19 F-NMR spectrum (400 MHz, DMSO-d 6 ) of 2-(benzyloxy)-1-methylpyridinium trifluoromethanesulfonate (S1). 
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MW heating characteristics of the quartz vessels
The MW transparency of the p-xylene solvent and quartz (tan δ = 6•10 -5 ) vessels was validated by demonstrating the lack of heating when irradiated with high (300 W) MW power (Fig. S16) . Temperature was monitored using internal FO sensor. The low heating rate was comparable to the data published by Kappe using similar conditions. [S6] Note that the temperature continues to rise after ceasing MW irradiation, which is a consequence of heat transfer from the environment. For comparison, heating an identical sample inside a Pyrex ® (tan δ = 10 -3 ) vessel is also shown (Fig. S16) . Conventional heating for 30 min total time using pre-heated oil bath (105 °C) was conducted, the obtained inner temperature profile (Fig. S17) was recreated in the MW reactor after extensive experimentation. The set temperature (100 °C) was identical to the steady-state temperature reached in the oil bath experiment, the power settings leading to the best fit are described in Table S2 (entries 1 and 2). The same procedure was repeated with fluoropolymer liner inserted inside the vessels ( Fig. S18 and Table S2 , entries 3 -5). A Mean value is calculated for the total heating time (0 -1800 s). B Heat-up time is the time interval until reaching 95 °C (measured by FO sensor). C Pyrex ® vessels were used instead of quartz vessels, as the heat transfer and surface characteristics of the two materials are similar, leading to identical results in conventional heating. --conventional heating (Table S2 , entry 1) --microwave heating ( 
Analysis of the reaction mixtures of the benzylation of p-xylene
Decomposition of the reagent (associated with water content [S6] in DMSO-d 6 solutions) was not observed in any of the samples prepared with use of CDCl 3 . Conversion based on the 1 H-NMR spectra of the crude (p-xylene solution) reaction mixtures (Fig. S20) was calculated using the integrated intensity (I) of peaks corresponding to benzyl protons at 3.82 ppm (product, 6, C-CH 2 -Ph) and 4.69 ppm (reagent, 1, O-CH 2 -Ph):
Alternatively, conversion could also be calculated from the crude (p-xylene solution) reaction mixtures using the N-methyl signals at 2.98 ppm (reagent, 1, N-CH 3 ), 3.14 ppm (N-methyl-2-pyridone, 7, N-CH 3 ), 3. 
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Observation of 1,3-bis(trifluoromethyl)benzene (9) in the vapors
The presence of the hypothesized volatile (boiling point [S7] : 116 °C) 1,3-bis(trifluoromethyl)benzene (9) byproduct could be verified by analysis of the vapors exiting the reaction mixtures, in cases with temperatures close to boiling point of the solvent. BnOP-BArF (1; 10.0 mg, 0.0094 mmol) was added into a dry Pyrex ® MW vessel equipped with a stir bar, then p-xylene (anhydrous, ≥99%; 2.0 mL) was added. A heat gun was used to gently heat the tube while stirring until the solids were completely dissolved. A FO probe was inserted and the vessel was sealed by the locking cover assembly, which was open to the atmosphere through a small vial to trap the vapors exiting the apparatus. The reaction mixture was heated by constant 200 W MW power while stirring ('High' setting, ca. 700 rpm) for 30 min total time. Internal temperature (monitored by FO probe) reached 139 °C (within 2 min), after 10 min the emerging vapors condensed in the trap at a steady rate. After the prescribed reaction time, the mixture was cooled down. Conversion determined from the crude reaction mixture was 100%. The distillate (0.1 mL) was diluted with CDCl 3 (0.7 mL) and subjected to 1 H-NMR analysis, which revealed small amount (0.13%) of 1,3-bis(trifluoromethyl)benzene (9) besides the p-xylene solvent. Independently, the distillate (50 μl) diluted with methanol (0.5 mL) was analyzed by GC-FID, which showed comparable amount (0.17%) of 9 and p-xylene. Identification was verified by comparison to authentic samples of 9 mixed with p-xylene in similar ratio for both methods.
Spectral data of the product (6) of the benzylation of p-xylene
The 1 H-NMR spectrum ( Figure S23 ) of a purified sample of the reaction product (6) was identical to that of literature reports. 1 H-NMR spectrum (400 MHz, CDCl 3 ) of a purified sample of the product (6) of the benzylation of p-xylene. Residual solvents (signals in the range of 2 -0.5 ppm) could not be fully removed after chromatography, because of the volatility of the product.
